The aim of the current study is to investigate potential hemispheric asymmetries in the perception of vowels and the influence of different time scales on such asymmetries. Activation patterns for naturally produced vowels were examined at three durations encompassing a short (75 ms), medium (150 ms), and long (300 ms) integration time window in a discrimination task. A set of 5 corresponding non-speech sine wave tones were created with frequencies matching the second formant of each vowel. Consistent with earlier hypotheses, there was a right hemisphere preference in the superior temporal gyrus for the processing of spectral information for both vowel and tone stimuli. However, observed laterality differences for vowels and tones were a function of heightened right hemisphere sensitivity to long integration windows, whereas the left hemisphere showed sensitivity to both long and short integration windows. Although there were a number of similarities in the processing of vowels and tones, differences also emerged suggesting that even fairly early in the processing stream at the level of the STG, different mechanisms are recruited for processing vowels and tones.
Introduction
Understanding the neural basis of speech perception is essential for mapping out the neural systems underlying language processing. An important outstanding area of this research focuses on the functional role the two hemispheres play in decoding the speech signal. Recent neuroimaging experiments suggest a hierarchical organization of the phonetic processing stream with early auditory analysis of the speech signal occurring bilaterally in Heschl's gyri and the superior temporal lobes and later stages of phonetic processing occurring in the left middle and anterior STG and STS of the left, dominant language hemisphere (Liebenthal, Binder, Spitzer, Possing, & Medler, 2005; Scott, Blank, Rosen, & Wise, 2000) .
Speech sounds themselves, however, are not indissoluble wholes; they are comprised of a set of acoustic properties or phonetic features. For example, the perception of place of articulation in stop consonants requires the extraction of rapid spectral changes in the 10 s of ms at the release of the consonant. The perception of voicing in stop consonants requires the extraction of a number of acoustic properties (Lisker, 1978) , among them, voice-onset time, corresponding to the timing between the release of the stop conso-nant and the onset of vocal cord vibration. The perception of vowel quality requires the extraction of quasi-steady-state spectral properties associated with the resonant properties of the vocal tract. What is less clear are the neural substrates underlying the mapping of the different acoustic properties or features that give rise to these speech sounds.
Several studies have explored potential differences in lateralization for spectral and temporal properties using synthetic non-speech stimuli with spectral and temporal properties similar to speech (Boemio, Fromm, Braun, & Poeppel, 2005; Hall et al., 2002; Jamison, Watkins, Bishop, & Matthews, 2005) and have found differential effects of both parameters on hemispheric processing. Results suggest that at early stages of auditory processing, the functional role of the two hemispheres may differ (Ivry & Robertson, 1998; Poeppel, 2001; Zatorre, Bouffard, Ahad, & Belin, 2002a; Zatorre, Belin, & Penhune, 2002b) . In particular, although both hemispheres process both spectral and temporal information, there is differential sensitivity to this information. It has been shown in fMRI studies (Boemio et al., 2005; Zatorre & Belin, 2001) as well as studies of aphasia (Van Lancker & Sidtis, 1992 ) that the right hemisphere has a preference for encoding pitch or spectral change information and it does so most efficiently over long integration time windows, whereas the left hemisphere has a preference for encoding spectral information and particularly for integrating rapid spectral changes. Moreover, it has been shown that this preference may be modulated by task demands (Brechmann & Scheich, 2005) . Evidence from intracerebral evoked potentials further suggests that processing of fine-grained durational properties of both speech and non-speech
